Water is indispensable for human life and sufficient domestic use is considered as a regularity in the western world. The conditions are substantially different in African countries where poverty and lack of life-supporting services prevail. The provision of domestic water is an essential problem, which requires action. The lack of sufficient funding for the development of infrastructure supports claims for citizen participation in related costs. However, can citizens pay and to what extend for sufficient water provision? The present study investigates a household's willingness to pay for domestic water in the transboundary Mékrou River Basin in West Africa (Burkina Faso, Benin and Niger) and explores the payment for domestic water provision to poverty. The paper uses the results of a household survey that was undertaken in the Mekrou basin including a representative sample from all three countries. Based on this survey the paper presents basic socio-economic characteristics of the local population as well as qualitative water provision and management attributes. In the core of the econometric analysis the paper presents the results of the survey's Contingent Valuation (CV) scenario estimating the households' willingness to pay (WTP) for a domestic water provision. The households of the Mekrou basin are willing to pay 2.81 euro per month in average for a domestic water provision network but this is strongly related with the wealth of households. This finding although it may support the "user pays principle", it also raises serious questions over the provision of water to poor households.
Introduction
At the turn of the new Millennium, more than 1 billion people lacked access to any form of sufficient water supply within 1 km of their home [1] . 15 years later, it is estimated that 663 million people still lacked access to safe water and billions remain without sanitation facilities [2] . The provision of reliable, sustained and safe water supply is high on the international and national agendas and in this context, the Millennium Development Goals have included a specific target of reducing by half water supply services in developing countries [21] [22] [23] , with only a few of them focusing on rural areas. Namely, Whittington et al. [24] conducted a contingent valuation study in a village of Haiti, in order to estimate the potential social benefits (i.e., individuals' WTP for improved water services) of a designed water supply project. Kaliba et al. [25] used a contingent valuation method in 30 villages in Central Tanzania in order to estimate the demand of local residents for improved water services. Bogale and Urgessa [26] employed a contingent valuation study in Haramaya District in Eastern Ethiopia in order to examine the willingness of rural households to pay for improved water service provision, as well as in order to identify the main determinants of this value. Arouna and Dabbert [27] also applied a double bounded dichotomous choice contingent valuation method that aimed to estimate households' WTP to improve public water sources in rural Benin. It is interesting to note that most relevant studies indicate that WTP comprise a high percentage of income, often above 5% [28] .
The objective of this paper is to estimate the WTP for improved water supply services and particularly, concerning the consumptive use of domestic water, in a transboundary rural area of the central West Africa (Mekrou River basin). To date there is no study applied at a transboundary rural area, examining the WTP of residents for improved water supply services in different countries. To evaluate this, a Contingent Valuation method was used. In addition, this study identifies and evaluates proportions and characteristics of the domestic water use in Mékrou River basin, as the economic status of the households has been approximated not exclusively by standard indexes such as income but with the inclusion of water-related standards of living, which can be treated as indirect wealth (income) constraints for water related WTP decisions. WTP values are therefore necessary but not sufficient to evaluate the holistic effect of environmental improvements.
The remainder of the paper is structured as follows. Section 2 describes the study area. This is followed by a description of the available data and the methodology used, that is, the structure and design of the contingent valuation survey (Section 3). Section 4 presents the results of the CV approach, presenting thus: (a) some qualitative results about domestic water use in the study area, (b) the key indicators of water-related poverty for the region and (c) the estimations of the econometric model employed in our empirical analysis. The paper concludes with a general discussion of the findings and the policy implications of this work.
Study Area: The Mékrou River Basin
Mékrou is a sub-basin of the Niger River, covering an area of 10,635 km 2 , about 3% of the total Niger Basin surface, crossing the borders of three countries: Benin (80% of the basin territory), Burkina Faso (10%) and Niger (10%). The population living in the Mekrou river basin and its area of influence is estimated around 1 million inhabitants, with an average growth of 3.8% per year [29] . Agriculture is the key sector of the economy in the three riparian countries and is critical for poverty alleviation and for food security. In the Mékrou River Basin, arable land is mainly used for food production and for cattle raising.
Vegetables, Maize, Manioc, Niebe and cotton are the dominant crops in the river basin. Rice production is concentrated in the in the confluence between Mekrou and Niger river. The cotton area is located mostly in Benin (in municipalities of Banikoara and Kerou) while Burkina Faso is where livestock breeding is most important. In fact, the northern part of the Mekrou river basin is affected by the seasonal "grande transhumance" of livestock coming from Burkina Faso and Niger to Benin during the dry season [29] . Transhumance transboundary paths exist but still the inadequate or inexistent signalisation/equipment of these paths often lead to conflicts between breeders and local farmers. In Benin, livestock is rather a complementary activity to crop production.
The water resources of the Mékrou River are used in several ways, such as domestic consumption, crop irrigation, animal production, fishing and fish farming and recreation. Due to water scarcity, local and transboundary conflicts often arise. Nevertheless, new transboundary cooperation approaches in water management are being established, which promote regional integration as growth driving.
The Mékrou River Basin also includes a very important transboundary natural park, the "W Park." The W Park not only hosts unique examples of biological and geological processes but also includes natural areas that are critically important in terms of biodiversity and natural habitats. Water ecosystem services play an important role in the W Park.
Approach and Application of the Survey
The Contingent Valuation (CV) method, belonging to the stated preference methods, has been developed to value environmental goods that are not traded in markets [30] and is based on the assumption of standard economics that environmental assets and services can be treated identically to marketed goods for the purposes of valuation [31, 32] . It is a survey-based approach that elicits people's preferences directly, by using one of the following measures: willingness to pay (WTP) to obtain an environmental improvement or to avoid an environmental deterioration, or willingness to accept (WTA) compensation for relinquishing an environmental deterioration or to forgo an environmental improvement. CV presents to individuals a hypothetical market in which they have the opportunity to buy (WTP) or sell (WTA) the environmental good in question. People's actions are contingent on the hypothetical situation described to them. Values, WTP or WTA, elicited through hypothetical market are assumed to be close to the value that would be revealed if an actual market existed [33, 34] . A range of conceptual, empirical and practical issues is associated with the monetary estimations provided by CV. A great deal of dialogue addresses the use of CVM concerning possible biases, protest bids, free-riders and so forth [35] . However, CV remains the most mainstream economic method to estimate environmental goods and services, including water related services in developing countries.
The Mékrou River Basin study is based on the foundation of Contingent Valuation method. A household survey aimed at evaluating several water related issues, including ecosystem services, was designed in 2015 and conducted in early 2016 (February to April in cooperation with local universities from Benin, Niger and Burkina Faso). The information included in the household survey aims to retrieve opinions and preferences based on personal judgement. A main section of this survey was to estimate the value of improved domestic water supply services. After consultation with local partners from the three countries-a CV scenario securing domestic water provision has been developed. Households were asked to express their willingness to pay (a monthly fee) for ensuring 24 h access to good water quality (see Appendix A for the detailed questionnaire). As payment vehicle, a fee that will be collected by the local government bodies has been selected. Concerning the elicitation format of the payment question, an open-ended Payment Card (PC) approach was chosen, one of the most popular methods for eliciting WTP in environmental valuation. The respondents are presented with a series of ordered payment amounts, or bids and typically are asked to circle the maximum payment they would pay for the good under valuation. Before defining their maximum WTP value respondents have been asked if they would accept to contribute to the hypothetical valuation scenario, by simply stating "yes" or "no." The main advantage of the PC approach, as compared to other methods, is that it can avoid "yea-saying," where some respondents answer yes to any single bid amount presented to them [36] . In detail, the whole questionnaire is included in Appendix A.
The survey process resulted to the collection of 660 randomly surveyed questionnaires retrieved from the areas of the three countries (Benin, Burkina Faso and Niger) that are located in the Mékrou catchment ( Figure 1 ). 332 questionnaires were collected in 16 villages from the municipalities (called "Communes" in French) of Banikoara, Kouande, Kerou, in Benin. 148 questionnaires were collected in 6 villages from the Communes of Diapaga and Tansarga in Burkina Faso, and 180 questionnaires were collected in 8 villages from the Communes of Falmey and Tamou in Niger. Regarding the surveying and sampling process, specific villages were selected to include a geographically representative sample of the river basin that belongs to the three countries (Benin, Burkina Faso and Niger). The selection process was designed to keep a balance between urban and rural settlements. The number of households proportionally represents the total population of the respective villages or towns selected, as well as it represents the country's population within the basin. Since there were no available lists of households, the households were selected randomly based on their location in the village/town keeping a distance of five households between the interviewing ones. The survey was carried out by experts of the Joint Research Centre of the European Commission in cooperation with local universities from Benin, Niger and Burkina Faso. Interviews were conducted in person by a team of students supervised by a professor for each country. Before starting the survey, the students received training in which the questionnaire was thoroughly explained and discussed. Since the area is francophone, all the material used was written in French. The fact that the survey was conducted by students of local universities facilitated communication with the local population, overcoming possible language and cultural barriers. Prior to the conduction of the survey the survey country administrators have visited each selected village and informed the local authorities. This process secured the acceptance of the survey on the ground resulting to a 100% response rate. The detailed survey sample per village/country as well as the demographic and socioeconomic characteristics of the respondents are analytically presented in ANNEX A. The detailed Questionnaire (in French) is inserted in ANNEX B.
The number of households proportionally represents the total population of the respective villages or towns selected, as well as it represents the country's population within the basin. Since there were no available lists of households, the households were selected randomly based on their location in the village/town keeping a distance of five households between the interviewing ones. The survey was carried out by experts of the Joint Research Centre of the European Commission in cooperation with local universities from Benin, Niger and Burkina Faso. Interviews were conducted in person by a team of students supervised by a professor for each country. Before starting the survey, the students received training in which the questionnaire was thoroughly explained and discussed. Since the area is francophone, all the material used was written in French. The fact that the survey was conducted by students of local universities facilitated communication with the local population, overcoming possible language and cultural barriers. Prior to the conduction of the survey the survey country administrators have visited each selected village and informed the local authorities. This process secured the acceptance of the survey on the ground resulting to a 100% response rate. The detailed survey sample per village/country as well as the demographic and socioeconomic characteristics of the respondents are analytically presented in ANNEX A. The detailed Questionnaire (in French) is inserted in ANNEX B. Following the data cleaning and validation of the survey, the information collected was processed through statistical analysis and econometric analysis. Regarding the later, the survey responses were analysed using descriptive statistics, aggregating data both at river basin and at country level. In this way, the findings were analysed at the river basin scale illustrating, at the same time, the differences among the three countries. Assessing consumptive use of water supply services, a thorough multi-variate regression among the stated value of domestic water supply and other covariates, such as socioeconomic characteristics of the population led to the construction of models that were used to identify the most significant variables that influence the value of domestic water provision services. Eventually, linear multivariate regression models were selected since they fitted the selected variables with a higher statistical performance. Moreover, in order to ensure coherence and readability of the models, only independent variables whose p-value was less than 0.05 were selected. Additionally, correlation was tested among the independent variables in order to avoid bias in the model due to collinearity among the selected variables.
Survey Analysis and Findings

Sample Socio-Economic Characteristics
This section presents the main characteristics of the sample population including demographic features, income and living conditions ( Figure 2 ). The majority of the respondents are from 20 to 59 years, with a decreasing rate from 60 to 109 years old. The youngest part of the population (below 20 years old) is also under represented because people under 18 years were excluded from the survey. The main difference between country samples is that the 40−49 age class is the most represented in Niger while for Burkina Faso and Benin, the 30-39 age class shows the highest rate. The age distribution of the Mékrou Basin population (survey estimation) reveals that the proportion of the younger part of the population (<18 years old) is similar in the three countries.
Regarding the educational level of the respondents, the majority never went to school at a rate of 59% in average in the Mékrou area, whereas only 12% in average went to primary school. The main difference is the relative high rate of respondents (17.5%) who went to high school in Benin, while in Burkina Faso and Niger, this rate reaches only 6%. Using an additional question to the household income, the respondents declared the level of their living conditions compared with the village population, where they are residents. More specific Beninese people with a rate of 62.5% considering themselves living according to the average village standards. In Burkina Faso and Niger, respectively 33% and 31% of the respondents were considering living in below average conditions.
Qualitative Evaluation of the Domestic Water Use
This section provides a qualitative evaluation of the domestic water use within the Mékrou river basin. In particular, it describes the domestic water use characteristics in the Mekrou basin such as connectivity and access to potable water, domestic water sources, expenses for potable water and means to improve water quality. It also describes the main households' water related issues, according to the residents' perceptions.
The access to piped water supply is very much below the national official averages (17.7% in Benin, 8.7% in Niger and 8% in Burkina Faso) that are already very low. In 2015, only 2.9% of the households in the Mekrou area of interest were connected to a water network (Table 1) . Regarding, the bill paid by the few connected households, the average amount is higher in the Niger areas, with 11,000 FCFA paid in average, while the average amount is 4138 FCFA in Benin and only 2060 FCFA in Burkina Faso. The functioning of the water supply is considered as good in Niger and Burkina Faso with a functioning time above 17 h per day in Burkina and above 20 h per day in Niger. The water supply in Benin is more heterogeneous, with households getting supply from 1 h to 24 h per day (Table 1) . 
The access to piped water supply is very much below the national official averages (17.7% in Benin, 8.7% in Niger and 8% in Burkina Faso) that are already very low. In 2015, only 2.9% of the households in the Mekrou area of interest were connected to a water network (Table 1) . Regarding, the bill paid by the few connected households, the average amount is higher in the Niger areas, with 11,000 FCFA paid in average, while the average amount is 4138 FCFA in Benin and only 2060 FCFA in Burkina Faso. The functioning of the water supply is considered as good in Niger and Burkina Faso with a functioning time above 17 h per day in Burkina and above 20 h per day in Niger. The water supply in Benin is more heterogeneous, with households getting supply from 1 h to 24 h per day ( Table 1) .
As shown in Table 2 , the most common source of domestic water in the Mékrou basin are wells More than 37% of the respondents use tube-well or borehole and almost as much (36.5%) use traditional not protected wells. Although wells are the most common source of domestic water all over the basin, there are significant differences among the three countries. For example, in Benin, the As shown in Table 2 , the most common source of domestic water in the Mékrou basin are wells More than 37% of the respondents use tube-well or borehole and almost as much (36.5%) use traditional not protected wells. Although wells are the most common source of domestic water all over the basin, there are significant differences among the three countries. For example, in Benin, the percentage of people, who rely on traditional wells, is much higher (44.6%) and it is by far the highest in the basin. It is also the only country, where households have responded that they use surface water as a domestic water source, though in a small percentage (4.2%). In Burkina Faso, the vast majority (60.8%) relies on tube-well or borehole and another significant part (27.7%) on traditional wells. There is a slightly different picture in Niger, where the percentage of households getting water from public taps or standpipes is the highest in the whole basin (19.4%). According to the FAO definition, one person has access to potable water if the distance of the source from that person's house is less than 300 m. According to this definition, the majority of the respondents (59.8%) had stated that they have access to potable water (Table 3 ). In Burkina Faso however, less than one third of respondents (32.4%) answered that the water source lies within 300 m from their residence. It is also the country, with the higher households' distance from their water source. Namely, the mean distance in Burkina Faso (712.44 m) is almost double the respective in the other two countries (375.25 m in Benin and 312.19 m in Niger). Benin presents the shortest distance to water source, most likely because of the number of people having a water source within their terrain. It is also the country with the highest percentage of people with access to potable water according to the FAO definition (68%).
Similar conclusions derive from the analysis of the responses on the time needed to go from the house to the water source and return to their house (Table 3) . From the three countries, Niger is again the one with the most favourable responses. The vast majority (70.4%) reported that they need less than half an hour to get to the water source and return. If considering the number of people who can achieve that within one hour, the percentage raises to 92.7%. The situation in Benin looks better than in Burkina Faso, where the average time needed is almost 78 min corresponding to almost three times the average value of the other two countries (approx. 21 min Niger and 27 min in Benin). Regarding water cleaning techniques, most of the people throughout the basin (89.07%) do not use any technique to improve the quality of the water (Table 4 ). This rate is even higher in Benin (93.05%) and below the average in Burkina Faso (87%) and Niger (82%). Out of the respondents who reported to use such a technique, the mostly used ones are those of: (a) filtering through linen, (b) adding bleach and (c) using water tablets. Dirty water, is the main problem of domestic water provision (Table 5 ) being stated as the most frequent reply (39.1%) in the basin, except in Niger, where a higher percentage (37.2%) considers irregular water supply rather than dirty water (30.6%). In Burkina Faso, irregular water supply had the lowest percentage (14.9%) among the three countries. There is finally 28.6% of people throughout the basin, who consider that there is no issue with the water supply. In details, this percentage is slightly lower for Niger with a rate of 23.9% and higher for Benin (30%) and Burkina Faso (31.1%).
Daily water consumption and expenses per household are two important variants estimated with the household survey. The daily water consumption varies significantly between the countries (Table 6 ). The average consumption in Mékrou Basin (290.27 L) is quite similar to the consumption in the regions of Burkina Faso (286.39 L). On the other hand, Beninese' households consume about 18% less than the study area average, whereas in Niger the consumption is 36% higher than Mékrou Basin average. Concerning the per capita water consumption, it was found about 21.5 L per day in the whole Mékrou basin. This estimate varies across countries, ranging from 19.5 L per day (Benin) up to 23.4 L. Per day (Burkina Faso). Table 6 also presents the household expenses for domestic water consumption. According to these results, the residents of Niger seem to have the highest expenses for domestic water, (mean value = 109.55 FCFA), which correspond to more than 30% higher costs than the basin-wide average. In contrast, Benin is the country with the lowest mean annual expenses (72 FCFA). In regard to the main water provision problem, the local households state that the most important one (58.9%) is the "insufficient water during the dry period" (Table 7) . This is a shared view across the basin, although this is perceived as more important in Benin (72%) than in Niger (47%) and Burkina Faso (44%). Another popular response in Burkina Faso was that the Mékrou River is too remote for domestic water supply (21%). In Niger and Benin, the number of water users was identified as an important problem. Less frequently identified problems included: poor water management or allocation practices (in all countries), broken pipes (in Burkina Faso and Niger) and deforestation leading to decreased underground reservoirs (mainly in Benin and to a lower degree in Niger). Finally, an interesting finding is that the "lack of transboundary cooperation" was the least popular answer. 
Water-Poverty Relationship
This sub-section investigates the link between poverty and domestic water services directly, by examining some relevant factors, such as connection in the water network, sources of provided domestic water, distance and time to get the water and so forth. The focus is on relating households' welfare statuses to their actual (domestic) water services. Towards this, the analysis explores water-poverty indicators, which are specific for the study area. A multinomial logistic model has been applied to predict household wealth status by a number of factors, including several water-related indicators. The dependent value of interest was household monthly income, which was converted into dollars of equivalent purchasing power parity (PPP) (constant 2014 prices). The monthly income was categorized into three groups with cut-off points at the 33rd and 67th percentiles of income: (a) less han $60 (poor households), (b) from $61 up to $220 (average income households) and (c) higher than $220 (higher income households). These categories were coded as follows: "0" = poor (lower income) households (reference category), "1" = average households and "2" = higher income households. The independent variable includes a total of 11 potential wealth/poverty related indicators (8 A stepwise multinomial regression model, with a significance threshold of 0.05 for adding variables and an insignificance threshold of 0.1 for removing variables was used to select the potential wealth/poverty factors. The model will test each one of these factors and proceed by adding the next most significant factor until all the significant parameters are included in the model. The statistical analysis was conducted using the IBM-SPSS Statistics v. 20.0 statistical package (IBM Corporation, Somers, NY, USA). The following conclusions can be extracted from Table 8: 1.
Poor households differ significantly from average (and higher income) households with respect to employment status of the respondent. Respondents who are employed are 2.5 time more likely to be in the "average income group" versus the "lower income group" (this probability is even higher −3.5 time more likely-when comparing the higher income group with the lower income group).
2.
Households that are not connected with the electricity network are less likely to be in the average (and respectively in the higher) income group than in the lower income group.
3.
Concerning the factors related to the domestic water services it is interesting to note that only two of them (access to safe drinking water and to basic sanitation) seem to differ significantly among income categories. Specifically, households with access to potable water (i.e., according to FAO definition) were found to be more likely in the average and higher income households than in the lower income ones. In addition, households with improved sanitation facilities are more likely to be in the upper two income categories rather than in the lower income category. Therefore, it can be concluded that all the other water-related factors are not identified as significant (robust) poverty factors indicating that households' welfare in the study area cannot be clearly determined from other water factors than the ones mentioned above. This conclusion may be of some importance in the contingent valuation analysis that follows. 
Contingent Valuation Scenario
Given the high importance of the domestic water use in Mékrou River Basin, the survey included a Contingent Valuation scenario for estimating the WTP value for domestic water provision network in Mékrou river basin. Under this scenario, the residents of the selected areas were asked to state their maximum (household) monthly fee for a 24 h/day domestic water provision service, by selecting specific payments from a payment card (Figure 3) .
According to the results of this valuation scenario, it can be concluded that there is a wide consensus, throughout the basin, that people would be willing to pay to have sufficient and clean water for their household. More than 90% of respondents would be willing to pay for such commodity (Table 9) , which is a very high percentage, especially for the case of low-income countries. When looking at the people who responded negatively to this question, the lowest rate is in Burkina Faso (5.4%). Benin shows a value similar to the basin average (7.5%), while in Niger 12% of respondents rejected the payment scenario. Analysing the negative responses, the majority of the respondents in all three countries stated insufficient financial resources as the main reason for rejecting the payment, while only a few of them stated that "the government should pay." Protest votes (i.e., those who stated that the government and/or the wealthier households should pay for this project) were excluded from the sample since they indicate an opposition to the valuation scenario. When looking at the people who responded negatively to this question, the lowest rate is in Burkina Faso (5.4%). Benin shows a value similar to the basin average (7.5%), while in Niger 12% of respondents rejected the payment scenario. Analysing the negative responses, the majority of the respondents in all three countries stated insufficient financial resources as the main reason for rejecting the payment, while only a few of them stated that "the government should pay." Protest votes (i.e., those who stated that the government and/or the wealthier households should pay for this project) were excluded from the sample since they indicate an opposition to the valuation scenario. Following Cameron and Huppert [37] , the response is interpreted not as an exact statement of WTP but rather as an indication that the WTP lies somewhere between the chosen value and the next larger value above it on the payment card. Therefore, the amount selected from the payment card by the respondents reflects the maximum bound of an interval into which the true WTP is to lie. The Following Cameron and Huppert [37] , the response is interpreted not as an exact statement of WTP but rather as an indication that the WTP lies somewhere between the chosen value and the next larger value above it on the payment card. Therefore, the amount selected from the payment card by the respondents reflects the maximum bound of an interval into which the true WTP is to lie. The lower bound of this interval is the next lower amount on the payment card. For example, if a respondent selected maximum 500 FCFA, then the lower bound of his WTP is 300 FCFA.
The survey estimates that the average maximum WTP per household and per month is 2089 FCFA (3.18 euro), whereas the average minimum WTP is 1532 FCFA (2.34 euro) ( Table 10 ). The maximum and minimum WTP amount is almost 10% higher in Burkina Faso and around 5% lower in Niger.
Additional to this statistical analysis of the maximum and minimum WTP for a 24/24 h water service, the aggregated WTP has been estimated for the whole Mékrou river basin. The computation takes into account the actual or most convenient population numbers of selected interviewed Communes. Such aggregate WTP estimations are revealing a macroeconomic calculation of the value of providing direct domestic drinking water network services, based on the assumption that the surveyed sample is representative of the actual population. The actual population of the surveyed Communes (Banikoara, Kérou, Kouandé, Tansarga, Diapaga, Tamou and Falmey) is of 547,668 inhabitants. From the analysis of the socioeconomic characteristics of Mékrou, inhabitants (survey estimates) the average number of persons per household is estimated at 13.49 persons. Based on these numbers and on the WTP estimations, an aggregated WTP can be computed for the whole Mékrou Basin, as well as for each country's part in the Basin. Table 11 indicates a monthly aggregate WTP that lies between 94,822 € (lower bound estimate) and 129,296 € (upper bound estimate). This aggregate measure provides an indicative estimate of the money that could be mobilized from the population living in the river basin to setup/improve a water service. However, it should be noted that the aggregated WTP values must be taken with caution as: (i) they do not represent actual market values and, (ii) these values reflect the preferences of the local population at a specific moment in time. On the other, as in most of the environmental valuation experiments, such estimates may provide a useful and indicative basis for local policy makers to implement measures and/or to encourage investments that will be able to improve the domestic water services. 
The Determinants of WTP
There are two main statistical methods to calculate the WTP values elicited from a Payment Card. The first and simpler approach is to use Ordinary Least Squared estimation by assuming the independent variable (true WTP value) is the middle point of the interval. The second one is to use an interval regression, which is the more prevalent method with more flexible distribution assumption of WTP values in each interval [38] , We used the second approach (Interval data model), on the basis of a generalized Tobit model (i.e., a censored model where each interval is taken as being censored on both sides) that employs a log-likelihood function. The Willingness to Pay responses were treated in a parametric model, where the WTP value chosen by each respondent (i) was specified as:
where X i is a vector of explanatory variables and ε i is the error term following a normal distribution with mean zero and standard deviation σ. When considering the interval data model, the contribution of each response to the likelihood function is given by the probability that the latent WTP value falls within the chosen interval (lower bound of WTP-upper bound of WTP). Calculations were performed using GRETL (GNU Regression, Econometrics and Time-series Library, vers. 1.10) econometric software. Table 12 reports the estimation results for the whole sample (Mékrou Basin). On the 514 valid responses, a total of 18 true zero WTP values were treated as uncensored observations, 16 were considered as right censored (at 10.000 FCFA), while the remaining 480 were treated as interval observations. Several independent variables from the survey have been initially selected that theoretically could influence the WTP of the respondents. After executing several regressions an interval regression model has been set up including those independent variables that have a high statistical significance (also including the two water-poverty indicators presented in Section 4.3). Therefore, WTP was specified as a function of monthly household income, access to water, connection to electricity, type of sanitation, education, family size (number of children) and country of origin. The results of the WTP regression model are presented in Table 12 . The log likelihood χ 2 statistic shows that, taken jointly the coefficients in the interval data model are significant at the 1% level. In relation to the explanatory factors, household income was found, as expected, to have a significant and positive effect on willingness to pay. Connection to electricity and type of sanitation (improved or not improved type), which are both wealth indicators, were also found to have significant and positive effect on WTP. On the other hand, the main water-poverty indicator (as found in Section 4.3), that is, respondents' access to water, was not found to have any statistically significant impact on people's WTP. Highly educated respondents seem to have a higher WTP but significance (at the 10% level) is marginally not achieved. Additionally, a strong effect (as already described in Section 4.4- Table 11 ) has been found between WTP and the country of respondents since the residents of Niger (keeping all other factors constant) are supposed to pay less than the residents of Benin, who in turn are supposed to pay less than the residents of Burkina Faso.
Based on this model and using the average values of the independent variables, the estimated WTP is 2.81 € per household per month (1850.2 FCFA), which is in line with the minimum and maximum WTP average of the sample values. Similar to the Aggregated WTP values in the previous section, the aggregated monthly WTP for the surveyed Communes of Mékrou Basin is 114,080 €.
Discussion and Conclusions
Currently, the domestic water in the Mékrou area originates mostly from not protected sources (37% of households are using tube-wells or boreholes and 36.5% traditional wells), while only 11.2% use protected dug wells. The vast majority of the households not only use unsafe sources but additionally they do not use (89%) any means to clean and hence improve, the domestic water. Only 5.2% filter it through linen, 2.1% add bleach and 1.8% use water tablets. This is a factor that often results to health related problems, with diarrhoea incidences in children up to five years old being among the most frequent ones (27.3% of them have faced diarrhoea during the past two weeks).
Furthermore, the access to the water sources often is problematic since they are mostly located outside the house or terrain (85.5%), with 59.8% of households having access to a domestic water source in a distance less than 300 m (32.4% in Burkina Faso). In average households are located 432.93 m away from the main domestic water source and their residents need in average 36 min to get the water (78 min in Burkina Faso). Regarding water consumption, the households consume in average 290 L of water per day corresponding to 21.5 L per person, whereas they pay in average 2543 FCFA per month.
39% of the residents consider colour and smell as the main domestic water problem, followed by irregular water supply (26%), while 29% of them consider that there is no problem in domestic water provision. In parallel 60% of the area's residents denote that the insufficient water quantity during the rainy season is the main Mékrou water provision related issue. The majority of the households (more than 82%) do not have any sanitation facilities. Only 10.2% have a pit latrine with slab, 2.1% composting toilet and 1.8% ventilated improved pit latrine.
The households stated that they are willing to pay 1850.2 FCFA per month (2.81 €/month), which aggregates to a total of 114,080 €/month for securing 24 h/day sufficient water provision. The WTP is less than the actual payment for domestic water (Table 6 ) representing the income constraints to pay for drinking water. This result is coupled by the findings that the value of domestic water provision is significantly influenced by poverty. The low WTP for domestic water, often occurring in developing countries, highlights the challenges for cost efficient water infrastructure and the necessity of subsidies in funding water provision for poorest.
It should be noted that contrary to previous studies (e.g., [26] ), WTP was not motivated by water-related factors (e.g., time spent to fetch water, water treatment practices, quality of water, expenditure on water) other than the type of sanitation. It is also important to note that WTP is not even sensitive to residents' access to water, despite the fact that this indicator was found as the most important predictor of wealth/poverty in the study area. A possible explanation for this outcome is that income effect seems to dominate over the actual water services' level. On the other hand, our results are in line with other studies (e.g., [24] ) that underlined the importance of wealth factors on the WTP for better domestic water supply services.
This finding is of serious implication both in methodological and policy terms. First, the WTP values, although of significant importance for indicating certain welfare outcomes induced by improved water provision, cannot be the sole guide for designing effective policies to service basic needs of humans. Constrains imposed by income and wealth status requires a careful interpretation of WTP values to reflect the aggregate social welfare outcomes. Especially in conditions of extreme poverty WTP, values are seriously constrained and therefore, additional welfare considerations ought to be undertaken. Hence, the benefits to society arising from improved water facilities may be well above those reflected by the estimated WTP values. Within the monetary domain in conditions of extreme poverty, a reasonable interpretation is to consider the WTP values of above the average level of standards of life, as representative for the whole population.
Further regarding the methodological approach of this work, the household survey data analysis could provide an integrated assessment of domestic water use, especially in cases such the Mékrou River Basin, where access to reliable information is very limited. The survey approach could provide data at household level that could be used for a detailed qualitative and quantitative assessment of designing policies and infrastructure for domestic water. Potential limitations of the survey approach are mainly the information biases and misperceptions of personal opinions in a specific timeframe. To limit such misperceptions the survey should be periodically repeated to better validate the findings, a process that requires increased financial and human resources. In developing countries where information is limited, such an approach could integrate local characteristics and perceptions into sustainable domestic water policies that include the poorest part of the population. 
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